We investigated in vivo labelling of DNA in single organs of female Wistar rats after application of 3 H-methionine. In 40 g and 120 g rats the tritium incorporation into DNA was 10 times higher in spleen than in liver, kidney and heart. DNA methylation in newborn rats (6 -8 g) was more pronounced in each of these organs. We demonstrated a varying degree of tritium in corporation into the different bases of DNA depending on the organs. We claim that only the values for 5-methylcytosine should be used as sole criteria of DNA methylation. Our results indi cate that DNA methylation in vivo is enhanced in those organs, where a more intensive DNA synthesis occurs. We investigated in vivo methylation of DNA in rat, using 3 H-methionine. Especially we were interested to study whether there exists a correlation between DNA synthesis and DNA methylation in different organs. Furthermore we examined, if DNA methylation is dependent on age.
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We investigated in vivo labelling of DNA in single organs of female Wistar rats after application of 3 H-methionine. In 40 g and 120 g rats the tritium incorporation into DNA was 10 times higher in spleen than in liver, kidney and heart. DNA methylation in newborn rats (6 -8 g ) was more pronounced in each of these organs. We demonstrated a varying degree of tritium in corporation into the different bases of DNA depending on the organs. We claim that only the values for 5-methylcytosine should be used as sole criteria of DNA methylation. Our results indi cate that DNA methylation in vivo is enhanced in those organs, where a more intensive DNA synthesis occurs.
DNA of microorganism, plants and mammalians in many cases contain rare bases beside the four main bases [1] [2] [3] . In mammalian DNA the only rare base present is 5 MC *• 4-7 , the molar ratio being one 5 MC per 12-24 cytosine bases [8] [9] [10] . The synthesis of 5 MC is accomplished by transferring a methyl group from S-adenosyl-methionine to a cytosine base n . This reaction, requiring a specific methylase 12, 13 , occurs at the newly synthesized polynucleotide chain 8 ' 9 closely linked with DNA replication 14 ' 15 . The biological function of DNA methylation in mammalian is unknown.
We investigated in vivo methylation of DNA in rat, using 3 H-methionine. Especially we were interested to study whether there exists a correlation between DNA synthesis and DNA methylation in different organs. Furthermore we examined, if DNA methylation is dependent on age.
Material and Methods

Chemicals
We purchased solutions of L-methionine (methyl-T) with a specific radioactivity of 2.9 Ci/mmol (Batch 23) and thymidine 6-T (n) with a specific radioactivity of 26.0 Ci/mmol (Batch 45) from the Radiochemical Centre, Amersham, England. These stock solutions w r ere diluted by adding 0.14 M NaCl, pH 7.0, to a final concentration of 200 /^Ci/ml and 0.1 /zCi/ml, respectively. For DNA isolation we used "Duponol C" from Serva, Heidelberg, and for chromatography "Avicel" from Merck, Darmstadt. For the experiments female Wistar rats were used. The age corresponded to their weight; newborn rats were not older than 24 hrs.
DNA-isolation
At the times indicated the animals were killed, and the removed organs immediately cooled in a buffer solution (1.0 M NaCl, 0.02 M K-phosphate, 1 MM EDTA, pH 7.3). DNA was isolated according to the method of COLTER et al. 17 followed by incubation in 0.3 M KOH at 30 °C for 18 hrs. DNA was then precipitated by adding 1/10 vol. of 37% HCl and 0.075 vol. of 100% trichloroacetic acid (TCA). After cooling for 10 min at 0 °C the precipitate was centrifugated, washed twice with ether/ethanol (1 : 3) and dried.
For radioactivity measurements of DNA following 3 H-thymidine-labelling we isolated DNA according to the method of SCHMIDT and THANNHAUSER 18 . The third DNA isolation method we used corresponded to that of MARMUR 19 with the ommission of the last precipitation step. In our modification RNase digestion was followed by pronase incubation (1 mg/ml) for 16 hrs at 37 °C.
Analytical measurements
Thin layer chromatography of DNA bases was performed after hydrolysis of DNA in sealed glass tubes at 175 °C for 30 min, using 88% formic acid. "AviceF' (15 g) suspended in water (90 ml) was layered on glass plates (200 x 200 mm) to give a final thickness of 0.1 mm. Formic acid digests containing about 100 /ug of bases were run in the first direction (150 mm) using ra-butanol: 0.2 N NH4OH (6 : 1, v/v) 9 -13 as the solvent, after drying followed by another run in the second direction (150 mm) with propanol : HCl (37%) : water (65 : 17 : 18 vol.). This method is adequate to separate the bases of DNA from oligopeptides and amino acids 9 . Typical Rf values in the alkaline phase were: adenine 0.30, guanine 0.06, cytosine 0.18, thy-mine 0.40, 5 MC 0.24, in the acid phase we found: adenine 0.22, guanine 0.12, cytosine 0.34, thymine 0.75, 5 MC 0.43. After separation of the DNA bases the spots were scraped off and eluted with 0.1 N HCl by gently shaking at room temperature for 4 hrs. The concentration of the bases in the eluate was determined according to BENDICH 20 . Activity measurements of bases were performed after drying aliquots of eluates by evaporation and boiling with 1 ml methoxyethanol for 30 sec; we counted after addition of 10 ml toluol scintillator solution (4 g PPO, 100 mg POPOP, 1000ml toluol), in a Tri-Carb scintillation spectrometer, model 3003, Packard.
DNA determination was accomplished by the diphenylamine reaction 21 after hydrolysing with 5% TCA in a boiling waterbath for 10 min. Samples of 0.1ml hydrolysate were counted in 10 ml dioxan scintillator solution (7 g PPO, 50 mg POPOP, 125 mg anisol, 125 ml dimethoxyethane, 750ml dioxan). Estimation of protein bound to DNA was performed according to LOWRY 22 , control measurements were run in an amino acid analyser, Model Biochrom, Biocal Instruments, München.
Results
Degree of DNA methylation in rats of different age
As shown in Table I DNA of liver and kidney from rats, weighing 100 -120 g, reveals a rather low level of tritium activity. Up to 30 times as much is found in spleen, where the highest amount of specific radioactivity is detected 8 h after ^-methionine application. No radioactivity can be demonstrated in heart-DNA in consequence of the minute amount of DNA isolated.
Experiments with rats weighing 30 -40 g give similar results. 3 H-incorporation to the DNA of liver, kidney and heart is low (up to 300 counts/ min per mg DNA) whereas in spleen we find 1946 counts/min per mg DNA already 1 hr. after i.p. injection of 3 H-methionine. Table I . Specific radioactivity of DNA of different organs after i.p. application of 3 H-methionine to 100 -120 g rats.
In newborn rats (6 -8 g) a much more intensive DNA methylation takes place (Table II) . Specific radioactivity of DNA from liver and spleen is found to exceed 3 -10 times that of the other organs, reaching its maximum after 8 hrs. Maximal ^-incorporation to the DNA of kidney, lung and heart occurs after 12 hours. A remarkable decline of the incorporated tritium radioactivity after 24 hrs can be found in liver and lung. (Table 111) The DNA of newborn rats was hydrolysed and its bases were separated by 2-dimensional TLC. Coresponding to optical measurements we obtained the following average molar base ratio: adenine : guanine : cytosine : thymine : 5 MC = 28.4 : 21.2 : 20.9 : 28.6 : 0.9; it differed from one organ to another by no more than 0.5%. No other bases were found. The quantity of the isolated heart DNA was to low to perform a base separation. Data from radioactivity measurements of the spot eluates are given in Table III . Guanine and cytosine values were not included, as guanine spots were found to contain only 2 -3% of the total radioactivity of all bases and as cytosine spots revealed no radioactivity at all.
Radioactivity distribution in DNA
The specific radioactivity of the sum of DNA bases as well as that of DNA itself (Table II) Specific radioactivity values of adenine and thymine show similar variations among the organs. In adenine of liver and spleen there is a very rapid increase and decrease of the specific radioactivity. The lowest specific radioactivity of adenine is found in lung. In general the kinetics of the specific radioactivity of thymine correspond to that of 5 MC in the single organs.
DNA synthesis in different organs of newborn rats
DNA synthesis is studied in newborn rats after injection of 3 H-thymidine by estimating the specific radioactivity of DNA at various times (Fig. 1 ). One hour after 3 H-thymidine application the maximal tritium incorporation to DNA is achieved in all organs examined. The results indicate that an enlarged DNA synthesis takes place in heart and spleen of newborn rats, whereas in lung the rate of synthesis is lowest. 
Discussion
Studying DNA methylation in different organs of adult rats after 3 H-methionine application we found the highest methylation rates in spleen, whereas the incorporation of radioactivity into liver and kidney DNA rested at low levels (Table I) . This corresponds to DNA synthesis values of diverse organs of adult animals as recently reported by GRIEDER et al. 23 . In newborn rats, as shown here, there exists the same correlation; organs with a higher DNA synthesis rate show a more intensive DNA methylation.
Comparing the specific radioactivity of the isolated DNA with the specific radioactivity of the sum of bases (see Tables II and III) we found different relationships between these values in the various organs. The reason may be seen in protein bound to isolated DNA, which could be labelled by 3 H-methionine too 24 . For instance, the relative higher specific radioactivity of liver DNA could depend on the higher protein content. is accomplished via the conversion of the methyl group of methionine to the C 1-pool 24 . Part of the radioactivity found in thymine might be derived from polymeric 5 MC deamination 9 . The specific radioactivity of adenine and thymine vary remarkably among different organs. Considering these data, one has to take into account the nucleotide metabolism of the various organs as well as the adenosyl-methionine pool.
Our results demonstrate the correlation between DNA methylation and DNA synthesis in vivo ( Fig.  1 and Table II ). Mammalian organs with higher rates of DNA synthesis show an increased specific radioactivity of 5 MC after 3 H-methionine application. With regard to DNA replication these results give further indication, that DNA methylation takes place on the nascent polynucleotide strand 9 . This however, does not yet assert any information about the mechanism of DNA methylation or its functional significance.
